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5 6f* N H{£*gC a i n^gif^C a i n_cmdClR5Rt5J; 0 ^ 
"^&#:*I*MS2 7 SrKtb-r5/t»©»^ffl[U_C a i n ttit5„ 

Mifc=i ^ hn-7 5 4 te, 3f ^HfiU_L i f t m^o"C D7fi 

10 126 #Mft£jh,;fcH*<Z>j|S*£: lT0!)7MLi f t SrSttlfcSo J£$i 
Jt=i>-hn — 5 5 4ft |!)7MLi f t Id^tL i f t - C r T 
— 7;\'&&mV^ liffifJtC r_cmd^**5„ Li f t - C r T — 
-fsUO—Mit* EI 9 CD (b) tLTV^o ffitt3yhn-7 5 4ft^ 

HJ0E36JfcC r # gjglJEEa&JfcC r _c m d tt^fS «t 5 fc> -i5J^ffi$I)£$§ 

15 «2 5&rc»i-5;fcfc©f^teu_c r fc^ft-f-So 

^5 It, H4*5j;^ia5 ©Mo d e 4 fclTj* $ ft 5 fBlflf # s § fb 5 0 

20 -v^^— ^ W — y-^OifefP 5 2 «t «9 il^^tbTh^^^ — =i V b n — 

fc&tf 5S^*Gcyl(a)ki % S^*©i&*{gGcyl(n-l)*5 J; 0*Gcyl(n-2)t;:#t 
25 #LT^:*«9, 5* (1) ©J;5t^twiiJS-Ct5. n tt, IMi^ b 

Gcyl(n) = Agli • Gcyl(n - 1) + Ag2i • Gcyl(n - 2) +Bgli • Gcyl_cmd_cp(n - dgi) (1) 

Gcylte. x77P' — ' — 9 2 0 (HI 1 ) \Z X V tfetti $ tb7£i®^;*^^-f . 
30 dgifcix ^E#:Gcyl_cmd_cp^iW^^ — a ^ b p — ^tdA73^tl/T^b. ^ 
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^t„ Agli, Ag2i*s J:t>*Bglifi, ^f/W^^-^tffcS. 

if©nyhn-7^v7^-i b-Cjti^tbS/^&^V^ f h 

*L5(D;aS0£ bV^ iWiMt'il, dgi, Agli, Ag2i*3 £tJ*Bgli<£>^lB 
4><£ "i" fes mmstblt^— FiDtf^tt. fc£*.WU dgl N Agll, 
Ag21. $5 il^Bgllte. Mode 1 fco^T£>tf fcB#P^*5 <fc TJ^^/W^ 

Mm7 1te, ^Bj^fc^MiGcyl^S^^T, _hlE ©tffc 0#Mdgi3rffi 

v ^ Knyhn-7 7 2li, Jj?f II^S$>J^ Ir^l b. ^S'Jffl: 
Pre_Gcyl7)5 g ^^Gcyl_cmd (IEfi|{C{i N ^5z6-TS<fc5^> Gcyl_cmd_f^ 
15 &5) KH&SC-TS J; 5 fc, fMA#Gcyl_cmd_cp£Jfiffit-5o IH^7 3 
te, 5£ (1) l£^£*b£^-7VW-?7^ -^Agli, Ag2i*5 £ G?Bgli CE?SK: 
W\ tlt^^Pts ^/W-^^-^Agli, Ag2i*5 £l>*Bgli&cS^< 
9*—?aglU ag2i, /3 gli. . . . y gli) 3r3^#C#J Id HQ ^i" 5 „ ^7* 
/W?yp? — ^Agli, Ag2i33«ttJ«Bgli*lRlJ£i"5©tJ:. SapHKSrJE V» 5- 0 - 

20 <z>aEiiM£«\ ^e— FfeM, i c tcfsift &;h,Tv<*3 0 ^^^n.— 

7 7 4fi, ^ — Kff-^-M ode_stat e ^^^-{g^^<5v^T % m$l £ 

M7 i tzo\,^xmw-rz> 0 
25 ^ ( i ) *3 «■ s tf tc m m dgi & z> <o k & m & ie r± G Cy i(n+dgi- 1) 

tfcs. t:x\ ^^ft^te&^-r^^ a-sS (1) ^ (dgi-D^^ s^fc 

Gcyl(n + dgi - 1) = Agli • Gcyl(n + dgi - 2) + Ag2i • Gcyl(n + dgi — 3) + Bgli • Gcyl _ and _ cp(n - 1) 

(2) 
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5fc (2) tes lSS"J^^It^^*^i:Gcyl(n+dgi-2)*5J:-0 ? Gcyl(n+dgi-3)^^ 

Gcyl(n + 1) = Agli • Gcyl(n) + Ag2i • Gcyl(n - 1) + Bgli ■ Gcyl _ cmd _ cp(n - dgi + 1) (a) 

Gcyl(n + 2) = Agli ■ Gcyl(n + 1) + Ag2i • Gcyl(n) + Bgli • Gcyl_ cmd _ cp(n - dgi + 2) 

U Gcyl(n + 1)M. _hfB (a) 5££ftA 
Gcyl(n + 2) = Agli • (Agli • Gcyl(n) + Ag2i • Gcyl(n - 1) + Bgli • Gcyl_ cmd _ cp(n - dgi + 1)) 
+ Ag2i • Gcyl(n) + Bgli • Gcyl _ cmd _ cp(n - dgi + 2) 
= (Agli 2 + Ag2i) • Gcyl(n) + Agli • Ag2i • Gcyl(n - 1) 

+ Bgli • Gcyl_cmd_ cp(n - dgi + 2) + Agli • Bgli • Gcyl_cmd_ cp(n - dgi 

U 

Gcyl(n + dgi - 1) = a gli • Gcyl(n) + a g2i • Gcyl(n - 1) + 

+ p gli • Gcyl _ cmd _cp(n-l) + p g2i • Gcyl _ cmd _ cp(n - 2) 
+,...,+p gdgi _ li -Gcyl_cmd_cp(n-dgi + l) (3) 



a gli a g2i 



Agli Ag2i" 
1 0 



Agli Ag2i 
1 0 
Bgli 

= A, 



dgi-l 



= B b&<k. 



Pgli Pg2i — Pgdgi-2i Pgdgi-li] 

[B AB ... A dgi - 3 B A*- 2 B] (D—frBi&frX'hZ) 



10 



Mij5£ (3) ^^^IRJI^i^WIRJSSrWflt-rSfeft^^SL* 

?Em.y gii^-a^^o a (4) # % wm^f-m^ 7 i iz x o xmn ^> . 

$!l«Pre_Gcyl£^#<5fci6<D5£-T?$>5„ >Vs* 7 * — * a glu <* g2U 
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Pr e _ Gcyl(n) = Gcyl(n + dgi - 1) 

= a gl i(n) • Gcyl(n) + a g2i (n) • Gcyl(n - 1) 

+ P gli (n) • Gcyl_cmd_cp(n - 1) + P g2i (n) • Gcyl_cmd_cp(n -2)+,..., 
+ Pgdgi-ii (*) • Gcyl_cmd_ cp(n - dgi + 1) + y gli (n) 

(4) 

<5 o 

lo ^iL^win*^fci*©iw«i*<ojR3ic3Sft^ mmzftfe-rzz. t 

Ml <D Hb (Dfo&m 7 ^ — * POLEgci b *f>& 0 

& (5) fctfcV^ @MlfiJ&^^^-*POLEgc_fi£rffil^-C. g^ 
ffiGcyLcmdfcl — ^Ciltb7-r/v^ (n — £agJl-r5o g 

15 j£^l&/£^7 ;* — ^POLEgc_fi^ — 1 <POLEgc_fi< 0 ^^tcf~ X 0 Wt 

Gcyl_ cmd_ f (n) = -POLEgc _ fi • Gcyl_cmd_f(n - 1) + (1 + POLEgcjfi) • Gcyl_ crad(n) 

(5) 

=* (5) lOT^^SipiJ:, Smf&Jfc&fSM'*? *POLEgc_fitf>ffi 
20 m <t 9 s 9 % Gcyl_cmd CQ $?L 51 jE £ ft , ff fc ft g # fit Gcyl_cmd_f 3* 
£ ft 5 o - ©trfc ft g ^fiaGcyl_cmd_f^^ay{fiPre_GcyldSi{5l^i- 5 <fc 
ffil W A # Gcyl_cmd_cp tfS Hl ft £ ft 5 „ /£#!f5£^9;* — 9 
POLEgc_fiK: «fc o T B«ffiGcyLcmd© #1,5114" ifO £ 5 fc^jE-TS i&>fc:t£vy 
^SU-fSPre.GcylO g ^>B:Gcyl_cmd_cp— ©i6^5t^ SrftOWi" 5 - t. 3* 
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^tit5. |] 9 t^if trgct i ?) s ^ $J IE Pre_Gcyl O @ * fit 

5 Pre_Gcyl£ B SffltGcyl_cmdjfroffi^^fe S» 5 ^«'J#P ©Sit 

ffiSE_gcfi % @^{|tO|frlll{i:Gcyl_cmd_f(n-l)^^VNT^ttJ$tL. 
§o ^&&flJ © fc©J&^^£'* 7 POLEgci!*, -KPOLEgci<0Sr 

agc(n) = E _ gc(n) + POLEgci • E _ gc(n - 1) (6) 
E_gc(n) = Pre_Gcyl(n)-Gcyl_cmd_f(n-l) 

10 

2liS^5^f^y^-K3yFn-7 7 2tt, 5£ (7) 
5 £ 5 ijO a gc3S-t? otft5J:5 tiftJtP A;bGcyl_cmd_cp£r 

5 » 

<rgc(n) = 0 
15 U 

E _ gc(n) = -POLEgci • E _ gc(n - 1) (7) 

5£ (7) A*0*V^-^im^/Tto t^J3*>x K^Jfj 

*-Jfayfn-972tt % fM#¥*E_gc<Sr, 5£ ( 7 ) t^^tbS — #val§tl^ 

20 Bi3fi, i^li{c:E_gc(n)*3 £t^?fM£E_gc(n^)£^M£*f¥ : ®£^ 
-To tetB^Sfctes 5£ (7) fc±ot:*m$^S§JI9ife^j»8 ias**£*u 
T^So I8 2«ii (E_gc(n-1), E_gc(n)) ©EJgUli £ 5 £ , 

±fc*^T#iaJ»3lfe;Ufc8 1 _hlc 5 0 #tfifitf5A;fr©^— 

(-T^fc.*), E_gc(n), E_gc(n-1)=0) m g »J#J fcJ&Jfc-T 3 0 ttffiJfcSrSJ "9 

Hits i .h^m-r^ - 1 ia 9 „ ^a©^#sr§:tt5 - £ >&< > ^tn 
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11114 0^-^8 3, 8 4*5«fcT*8 5«\ ^SL^^J <D <DJ&^3f 7 
POLEgci^, ^fr^;^ -1,-0. 8 N -0. 5 O^^OHi^E 

KLofrb, <{B^E_gc<Di&:i£^te3i< 

(8) ll^otlUitS. Ueq_gcl±^ffi»J1WA^T?fel9 , SO 9 

tt * 50 t> m j»± m *fe* 5 fc » <D A±> "C fe S . 
Gcyl_cmd_cp(n) = Ueq_gc(n) + Urch_gc(n) (8) 

bfc^oT, 5£ (9) Sr»fci-i^K*s*»*. 
CTgc(n + 1) = trgc(n) (9) 

■SI (9) fc-hfB^SO:* (4) Kl2£-3£, ^MJ^A^Ueqte, 5£ (1 
0) (D£ 5 l-^J6btt5o 

Ueq_gc(n) = Gcyl_cmd_cp(n) 

= — - — {POLEgci • Pr e _ Gcyl(n - 1) + (1 - POLEgci) • Pr e _ Gcyl(n) 

-a gli (n) Pr e _Gcyl(n - dgj + 2) - a^j (n) Pr e _ Gcyl(n - dgi + 1) 

- p g2i (n)Gcyl_cmd_cp(n - 1) p^.,, (n)Gcyl_ cmd_cp(n - dgi + 2) - y gli (n) 

+ Gcyl_cmd_f (n) + (POLEgci -l)Gcyl_cmd_f(n -1) 
-POLEgci.Gcyl_cmd_f(n-2) } (10) 

&ki* ^ (id \z.ffi^xmmmAtnjich_gc*mm-rz>o Krch gC i«, 
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Urch_gc(n) = ^^agc(n) (11) 

r ? b-c, mmB\mAt}Ueci_gctmmmAtiUTch_gct ©*j-ca>5iww 

5 A7JGcyl_cmd_cp#^ > h P-7 5 3^fe[il^§tl5. 

BWttJftlSSje'*^* — *POLEgc_fu ^SL«iJOfc&(£JS^3f S^°7 
* — * POLEgci, ^Krchgcit- feftS *f5 4 1 <Z> " i " 

10 r<D^JgF>I-e«, gfllffiJS^^^^^ — *POLEgc_fi, ^£L«0cDfc 
£><£>J&#}f5£^7^— ^ POLEgci*5 «t TJ? 7 4 — y ^ y ^KrchgciO 

— 1 <POLEgc_f2<POLEgc_fl<POLEgc_f4<POLEgc_f3< 0 

— 1 <POLEgc2<POLEgcl<POLEgc4<POLEgc3< 0 

15 0<Krchgc2<Krchgcl<Krchgc4<Krchgc3 
iE«)K#^bMfe^±5l^ Mode3, 4 N 1 *3 £ t* 2 ^JlRtJl, 

25 at*. z.(Dmmm-ete, &.t<dz 5tem&&wsfr-t-& siz, 

dg4<dg2<dg3<dgl 
ifcfcx H3^7 3 KloV^tKMtS, ^ff7 3li s ^ (4) (Ds*? * 

— ^agli. ag2i, j8 glu 0 g2i, — j3 gdgi-li, y gli£r H3 Si" 5 «, - h 
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10 



15 



(D/*? t—Zte, 5£'(3) frbW hfrte £ 5 K. „ ^ef^S: (1) <D* 1 fA' 
^Agli, Ag2i N £> £t*Bglit2l£<3V^ 33 9 . ±oTw*lfe©^7 
^ StIrI^1-5 - £ «fc t). , 3* (1) jvs**? * — ^dS|H^$tbSo 

V>5„ 6^iEfe{C-OV>T^ % *«0fflBAtJ: 3, #fFH 3 3 0 4 8 4 5 

6 miEm\^m 5 Iftl^^T^d' y 5£ (12) <D <fc 5 fc^&ft 

5 0 — * Yfr 0 gc(n)oS?P#[ 0 gc_basete. ^ — 

5) > ^ * V 1 c tUlBflftSftTl^o ^^i?a>- 7 7 4 * — FAT* 
Mode.state WfC^^o T N J&*f 5 S^ffi 0 ge_base(n) S: * t V 1 c^fc 
ffiffiU ^^73(Jlit. P^73S, 3£2JSfll[ 0 gc_base(n)i , 
j£fr$#d 0 gMk&Mn-tZZ.kteX *). =7 h/V0gc(n)^ 



0gc(n) = 9gc _base(n) + d9gc(n) (12) 

d9gc(n) = 8 • d6gc(n - 1) + KPgc(n) • ide_ gc(n) (13) 

^^T% e g c T (n) = [a gIi (n),a g2i (n), 0„,(n),p, aI (n),---.P — Ygu(n)] (14) 

d9gcV) = [da gU (n),da g2i (n) > dp gli (n)^ (15) 
9gc_base T (n) = [a gli _base(n),a g2i _base(n), P Bli (n)_base(n), 



8 = 



P g2 i _base(n),--,P gdgi _ li _base(n),y gli _bas&(n)] 
0 



(16) 



0 
0 



0 

8 2 
0 

0 



0 
0 

8, 



0 8 



dgi+2 



(0<8 1 ,8 2 ,---8 dgi+2 « 



1) (17) 



6 fit, 5£ (17) -Q^^^^n^Wi^^ h /VT?feSo jeanss*'** h 
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S &5^T, ^ (13) ^-a-*tb5lHl^m^ide_gc(ii)«. 5£ (1 

8) KZymtSthZo GcyUiattt, ^$J:£ (4) b/W 
^ttflHljtt 0 gc(n-l)i &£^^TifHti£*L3o K^7 3ll ^iij^^*-^ 
VNT#ffi$^bfc^M*Gcyl_hat^, ^^CiGcyl t <D^ -tftfrhmfem 
^ide_gc^if a fcfcs J; 5 ^ Wi' 0 gc 5 „ 

ide_gc(n) = Gcyl_hat(n) - Gcyl(n) (18) 

^^T\ Gcyl_hat(n) = 9gc T (n-l)-Cgc(n) 

£gc T (n) = [Gcyl(n - dgi + 1), Gcyl(n - dgi), Gcyl _ cmd _ cp(n - dgi), 
Gcyl_cmd_cp(n-dgi-l), •••,Gcyl_cmd_cp(ii-2dgi + 2),l] (19) 

it (13) r-tttlS^V >-KPgc(n), S (20) fc: «£ 9 ^ & *U5 o 



KPgc(n) = --M^— (20) 
l + ^ T (n)-P(n-l).C(n) 

P(n) = J-(I- ^.P(n-l).C(n)-C T (n) } 
1 J AT A,l + A,2 C T (n) P(n-l)-;(n)^ V ' 

rrt% IH:(3x3)©l*Mftff^J 

A> 6 gc(n)te, ^(DmmW. e gcjbase(n) t N ^3Eff^ d 0 gc(n) i: <Dfp "C* 

A (20) <d#^:;i i*5£^;i 2 ©fS^K: J; 9 % IU^r^=f y xa©8 

U = l, 1 2 = 0 : mM'if-f IsTtVdt y 

^1 = 1 N /I 2 = 1 : f/h2iS7;V=? y XA. 

H = l, X 2 = X : mUff-t >T fr* V ( * f* N 0, 1 £A^©BfrJ£ 

«) 

U = L A, 2 = 1 :SM#S/h2SS7/V^!)XA U tt % 0, ISA 
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&=t V b P ~7 ©fjfife 

J±$tifc ayh'p- 7 5 4, !)7b3yhP-7 5 5fei tM&*B = V h O 
-7 5 6 tt, ®^C*=* ^ h o — 9 5 3 <DmS& b^n^UX^ 5 ©f, $fl£ 

5 ti^t§ = 

ffitlJt^ ^ t>n- 7 5 4lt JEJSIitCrSr B«RjEE«lit;Cr_cmd^i|SlJf£§-«: 

fflJt3yhD-7 5 4tt, ffi3£ Lfc <£ 5 fcs JEE$|J*;3W;** — ^7 * — 
* t bT3i£R£ tl/SM o del ^it^Mo d e 3 ^^i^ ^ 

10 fa — 7 5 3 j&> b^tt&ofcMiE#:Gcyl_cnid_cpte:S<5V^ @^J£$glfc 
Cr.cmd^tatSo Mode 2 *5 «t tJ« 4 flE$|J£^ V 

5 4lt Hy 7 f*Lift^S<5VNT, @SffH^Cr_cmd?r#ffii-§o 

JEJffcJ*Crfc:-oV^©Sb<KM4«\ S (22) © £ 5 te^7*/Wbc$ *b5 w £ 
dST?#5o k it, JBE*fJfc=i V h n — 7 5 4 ioTHl^tlSIISt^ 9 

15 /VWJtSWJ^^fcSo 

Cr(k) = Alcr • Cr(k - 1) + A2cr • Cr(k - 2) + Blcr • U_ Cr(k - dcr) (22) 

dcrfS, JEJjttt^ V b n-7 5 4 h <&*t<£teU_Cr# ">«J£ *&Jfc8l#* 2 

20 tffcH#W?r^i-o Alcr, A2cr£5 £ t>*Blcrte , ^E-tVw*^ 7* -^T*fc§„ 

JEE^J^h^ V h a — 7 5 4 Oii»4ij6yo y * EJSrH 1 5 (c^-f- 0 ^jg 
^«9 1te, ^{±l$tL^JEE^i:bCr^S<5VM: N i«B© tf^WdcrSrfc&flt 
i"5 «t 5 fc> JBEJttJ*0^?H!HfiPre_CrSrjrttl*t-5. 

1 cfctts ^e- KfeM, B«0U£##^7^-*POLEcr_fi, 

25 ^a;MJ©fc#><D/&^3f ^°7 — ^POLEcri*5J:U«^^— v 9 ? 4 
^Krchcri^ia-H^ tbTl^o ^tl h <Ds<7 * — 9 ©^IB** 1 © "i" &s * 
— K#-S-Sr^-t"o 3yhn-7^7^-^^^^i-79 5«, 5SIR£*L 
fc^e— K^r^i-ft #Mode_stateSrS^®l 9 . ^^E- — R ft -§•<£> Iff t, 
*fJ©i"5^7 * — * £^ ■=& y 1 c tttti U 2|i|^7^r^^ 

30 2ICSto' 
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9!L7t«fc5^ ^tt&ofc^— Kfll -§-Mode_state^^o r N 0f^©"*^y7 F 
m9(D (a) ;§=7cte (b) ) *mm-??>Z. kfc£ 9, B«flfcCr_cmdS:&: 

POLEcr_fi, 0*SL#lf&l <D tz. #><DJ&®mfes< 7 * — $ P0LEcri*5 -4 — 

S ^*-f y^^- Kay fP-7 9 2 tt % ^.HftPre.Crfl* B^#l 

Cr_cmd (jEflfetEEu ^^i~5«J;5^> Cr_cmd_fC & 5 ) in Jfc 3? 1~ 6 £ 5 
10 Ul, $iJ#PA^U_Crtr#tHi-^)o 

p^^9 3 fi % = ybo-7 5 3 ©m^ss 7 z k mm<D^mx^ 

5£ (2 2) Hl^StbS^^W-?^ * — ^Alcr N A2cr£5 £ I^Blcr (jEflt^t4> 

^7*/W^^— ^Alcr, A2cr£3 £ t^Blcr^-^ < * 
— ^alcr, a2cr N 0 lcr, , , y lcr) tc IH fe-f § „ * 

15 Alcr, A2cr*3«tt^BlcrSrl^3£i-5©t2i % X^lt&fflV^o ZKDmmUfc. 

9 1 it, ®M*=< >- fn-7 5 3 <7>^DS^a!l*7 l 4: IH#©#fe-e N ^80 
20 {tPre.CrSr^ffl-t-^o IttiS^, 5£ (2 3) In 

Pr e _ Cr(k) = Cr(k + dcr - 1) 

= a la (k) • Cr(k) + a 2cr (k) • Cr(k - 1) 
+ p iCT (k) • U_Cr(k -1) + p 2cr (k) • U_Cr(k - 2)+,..., 
+ P dcr-icr GO • U _ Cr (k - dcr + 1) + y la (k) 

(23) 

2 g 94 7*4 is?** — K = ^ ho- 7 9 2 W\ 5£ (24) fctfcW 

^^-^^.-7 9 5 frb&ttmiK. BSMlUS#itJfe'<9* — ^POLEcr_fi^ 
/BV^ N @^{ECr_cmd^ — ^igtb^/l^ (n— ^^7-f/V^) £5Mf 
25 5„ B«ffij£#&^A?7* — ^POLEcrJfiJi, - 1 < POLEcr_fi < 0 & ffi 
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Cr_cmd_f(k) = -POLEcr_fi-Cr_cmd_f(k-l) + (l + POLEcr_fi).Cr_cmd(k) 

(24) 

2 Kayhn-7 9 2|i, 5£ (2 5) K^k-t 

Cr_cmd^M^-e fc 3 o ^3Li« <£> fc & <D ^ 7^-^ POLEcrite. 
5 -KPOLEcri<0£?ifc-r £ oWife&fr&o 

acr(k) = E _ cr(k) + POLEcri • E _ cr(k - 1) (25) 
r E_cr(k) = Pre_ Cr(k) - Cr _ cmd _ f (k - 1) 

2iftl^7^f-f K=» f Yxi — 9 9 2 W\ 123 <9 ^*lM#: <? cr 

tfS-tf n £ ft£ £ 5 fcftJfPA^U_Cr£:#:^-r3o $'J#P A2>U_Crte, 5£ (2 
10 6) mfl£oT3*W$ft5o Ueq_crtt^«lJ#PA;ft-C& 9 > ^USSrijU 9 & 

U _ Cr(k) = Ueq _ cr(k) + Urch _ cr(k) (26) 

15 

^«J#PA^JUeq_crte, S (27) (D & ? iz.7fc£> htl& 0 

Ueq cr(k) = — {POLEcri • Pr e _ Cr(k - 1) + (1 — POLEcri) • Pr e _ Cr(k) 

plcr(k) 

- a lcr (k) Pr e _ Cr(k - dcr + 2) - a 2cr (n) Pr e _ Cr (k - dcr + 1) 

- P 2cr (k)U _ Cr(k - 1) p der _ lcr (k)U _ Cr(k - dcr + 2) - y te (k) 

+ Cr _ cmd_ f (k) + (POLEcri - l)Cr _ cmd_ f (k - 1) 
-POLEcri-Cr_cmd_f(k-2) } (27) 

20 5£ (2 8) }C^oTPJSMiJA^Urch_cr?r#mi-5o Krchcrite, 

K'<y ^^r^i-o 7 w — K^y i'KrchcritfJfgW:, (H 
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Urch_cr(k) = acr(k) (28) 

Pier GO 

5 £f*l<j*, nmmjfc&ifefe^y * — *poLEcr_fi, ^mm(Dfc^(D 

jS*^3£^9^— *POLEcri, *5«fc^7>f — v9*?<4 is Krchcri — 

- 1 <POLEcr_f2. POLEcr_f4<POLEcr_fl, POLEcr_f3< 0 

- KPOLEcr2, POLEcr4< POLEcrl. POLEcr3< 0 
10 0 <Krchcr2 N Krchcr4< Krchcrl^ Krchcr3 

ft^tl^Mo d e 1 *5 «kt*M ode3tlt JBEJHtJfcj&S.* 

LTS&£*L5Mo d e 2*5«tt)«Mo d e 4 KUfc-^T, fft|$J*E_cr<DliX 

20 ^©^bi/- h «fc 9 &5i< r. b&-V% So roJ:5^^? 

25 So 

Hilt^t^?^-^^^ h/V 0 cr(k)(DS^{t 0 cr_base(k)£r^ P 1 c 
i>feiWtt, ^9 3iCit. R^*9 3«> P^^*=t v bn — ^ 5 
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feirZ>1tijb<D& t (2 9) ~ (3 8) £ % UTi^-pc 



9cr(k) = ecr_base(k) + d9cr(k) (29) 

d0cr(k) = 8 • d9cr(k - 1) + KPcr(k) • ide _ cr(k) (30) 

£ ^ 9cr T (k) = [a lCT (k),a 2cr (k), P lcr (k),p 2cr (k),-p dcr _ lcr (k) 3Yler (k)] (31) 

d9cr T (k) = [da lor (k),da 2cr (k),dp icr (k),dp 2cr (k),-dp dcr _ lcr (k) 5 dY lcr (k)] (32) 



9cr_base T (k) = [a lcr _base(k),a 2cr base(k), Pi cr _base(k), 



8 = 



P 2CT _base(k), • • • P dcr _ lcr _base(k),y lcr _base(k)] 
Sj 0 0 ••• 0 
0 8 2 0 ••• 0 
0 0 8, 



(33) 



0 8 



dcr+2 _ 



(0<8 1 ,8 2 ,-8 dCT+2 <l) (34) 



^ (30) ^^^tbSl^^^ide_cr(k)f*, ^ (35) tct^§^5 0 
Cr_hat«, ^SIsS (2 3) 7 * — * ^ h ^© |ft HUE 6 cr(k-l) t \Z. 

10 ^<5v>r^tti$tb^o r^«9 3tt, i ^as:^ca<5v^T■J|tm*^^fcJBElllJt: 



ide_cr(k) = Cr_hat(k)-Cr(k) (35) 

£ Z.X\ Cr _ hat(k) = 9cr T (k - 1) • £cr(k) 

£cr T (k) = [Cr(k - dear + 1), Cr(k - dcr), U _ Cr(k - dcr), 
U_Cr(k-dcr-l), •-•,U_Cr(k-2dcr + 2),l] (36) 



15 S (30) >-KPcr(k)«, S (37) «fc 9 ^ $ *L5 0 
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KpctCk) ^i + C(k).P0c-i).«k) (37) 



pgO-J-g- ^.P(k-i). W .^(k) 

v AT X.l + X2^ T (k)-P(k-l)-^(k) ; 



^ 7 b:6LiftK:oV>T^t&#te^ ffiJttoV^tO^ (2 2) £: MM 

r. £ 5„ y7fnyhp-7 5 5ft, 11115 fc>r? 

- KPOLElift_fl, POLElift_f2 N POLElift_f3<POLElift_f4< 0 

- 1 <POLEliftl N POLElift2, POLElift3< POLElift4< 0 
10 0 <KrcMiftl % Krchlift2 > Krchlift3 < Krchlift4 



itiR£*b$M o d e 4 T*J3:, U 7 b*^:* V — ^^7^ — ^ £ LTiliR;* 
*T, 5 M o d e 1 , 2*5«fct*3fc:Jfc'<-C N f&I#P* E_lift ( = ^ $1 ft 
15 Pre_Lift(k)— g ^ jjt:Lift_cmd_f(k)) <D ifcjfcjt^ ri* 5£ < ft £ £ 5 > rtt 
(D^v * —?m*Mfe£tlZ>o :HT, Mode4m 9 

{i^Cain^oVNTOlij^tt^, JEE If it K:-oVnT<D5£ (2 2) tmMK^r 
X/Wb^tbS - £ ^t'f 5 0 V hn^7 5 6lt Ell 5 

#2 7 ^A73i-^#^fitU_Cain^^ttii-So 

- 1 <POLEcain_fl, P0LEcain_f3 % POLEcain_f4<POLEcain_f2< 0 
25 - 1 <POLEcainl, P0LEcain3 s POLEcain4< POLEcain2< 0 
0 <Krclicainl N Krchcair^ Krchcain4< Krchcain2 
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del, 3*3 J;U<4 fcUfc^Ts f&l#|UkE_cain ( = ^fflflffiPre_Cain(k)— g 
;gHtCain_cmd_f(k)) © J&:Jfc3ig# 3£ < ft 5 £ 5 rftb©''*^*-*' 
5 W.n%i7££tlZ> 0 - 5 Lt, Mo d e ^ * * — ^ 7 * — 9 "Cft 6 

©ynt^tt, 9r*0> HI (fciilf, 1 0 5: y #) -C^JfeStbSo 

15 JEEtt**^ <Z>fi!!j#PA;frU_C r KWL7££tlZ>mU—C r _f s tt\ Mcfr<0 

jEHj^^^m-r^fcfeO'fitT^So y ? hmm^<DmmAt}u_-L i 
f t ^^^$^§{itu_L i f t_f 8«, 3¥i%Ki&mtefe?t y 

^fi 1 ) S:-5rtimi-s^ tctz-itffio. 5 5: y ^ - h ;v(d y 7 h 3 

20 U_Ca in_f stt, ma*mikmz.M 1 btZ1Z.lb 

5'7 , Sl©fJ|f^No4?)^ J^y^S 3 JJI^T, ^V^V^S 

^jfci&T WfcJ& CfcfitG c y 1 _c m d _ c r k g^®fC*G c y 1 
_cmdCUtt5 (S4) o B21© (a) fc % xy^^MTWH^ 
25 Cttt^SMGc y l_cmd_c r kWo 
^Hc (Ell) lciflBlt**tSr £a*T?#5 0 

^^y/S 3 O^J^f^N o fc&Wr^ y 7* S 5 fc&^X , T*-*A"< 
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fc{fiG cy 1 _ c m d_ a s t g^gfc^AG c y 1 _ c m d l^^l" 
<5 0 Hi 2 1 <D (b) K: % ®»3aNp|l0tc:jESCTI9!^$*b5!R^t*G c y 1 _ 
5 c m d_a s t £^-T 0 :®^5'^ ^Hc (HI 1 ) fcHB«£;h/5 

^^NE^oit^T^-iryl^^^/VgB^AP (CjSCfcjgG cyl_cmd_d 
10 r v @^Pi^^,*G c y 1 _c m d ^^^i~§ 0 HI 2 1 CO ( c ) M> ^ 

*Gcyl_cmd_drv %^~to r©-7 5/^(i> ^*Plc (HI 1 ) 

"7 1 s> "7° S 9 {31 33 V N ""C ^ — * W — ^§J4feO^^/W— (Ell 

15 7) Srnjgu ffiUJt, y y b*5±tm*sa>e>, — 

^t§o ^Ty/s i o fc&v^-c, 5 3 ^£&MW& 

HffU HK^taSr eSK^C*^ilX3*C$*5/tfe©^EflS[G c y l _c m 
d_c p £:#fcHi-& (018) 0 77^S11 Kl&V^T, JE*&Jfc=i>' h 
n — ^ !J7bnyh n — 7 & «£ UtiLfa =* ^ hn-7t J: 5 Sr^fr 

B«ffc*ifcifc:*C£*5 (HIl 9) o 

mi 7 « % mi 6©^T77 ( s 9 -ems^tbS-^^^— * ^-go^o 

^rs/ys 2 1 fc^^T, SSKMScO^'fb A G cy l__cmd£r, 
25 (3 9) ^VN|?ttii-5o 

AGcy 1 cmd=Gcy 1 cmd(n)— Gey 1 cmd(n — l) 

(3 9) 

30 ^T5/7 P S 2 2lC*3V^r, S WMftAGc y l_cmd^n 
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m#mW}t>&mn\^x^z>.t£bi'£, mmzfemztitcfc^c a int. 

ffifeUC a i n_s s w^rJtiS-rS (S 2 3) „ Ff^MC a i n_s s w 
5 (75— #J#^ m 4 &C^£;ftTV^ 0 Ca in^Ca in_s sw^tl ^ 

ode_statefc N Model r. t Sr^i~#[ 1 

(S 2 4) 0 

Ca i n > C a in_s s w^fclf, EU^^^tvSJ;?^ ^^^is 
10 ©Fli-fe5Mo d e 3tfe5^i:l:^fo ^~ K 

fg-^-M ode_s ta t eK s Mode3 -CfoS w t Sr^-Hit 3 &WiM& 
tb% (S 2 5 ) 0 

tsntcV 7Mif ti, BT/SftL i f t_s s w£Jttfc1-£ (S 2 6) 0 
15 Bf^ftL i f t_ s s w<D — S 4 tel^ftTV^o Lif t^Li 

f t_s swftbfcf, xyi?y^f ^bHAf WHUSMo d e 4 
r t £r^"t~„ * — K/ft#M ode_state(31, Mode4 Tffe 

§r i^^i-fe4^t^^$tu§ (s.2 7) „ 

Li f t<Li f t _ s s bfcf., HI 4 J: 5 fc, ^>-v?V 

20 ^mi|f |^5Mo d e 2 T*l)5 : t l:/Tt, ^^KffMo d e_s 
tatefc, Mode2t«fc§:i: ^^-Ttt 2 $ tt 5 (S 2 8) 0 

gl 8^ 016O^fyyslO -C^lJi^tl,^ Sfc^SM jEfitG c y 
1 __c m d_c p 3r#ffl-t-£^n-fe;*c^:7 n— b-e&£ 0 

y 7° S 3 1 {^V^^ Ffs^-M ode_state (D-fittf* 1 

25 if 5^&fi^5o Mo d e_s t a t e = 1ft £> Mo del ^mi- 
's fc#>, g^nftj&^m p< — * p o l e g c_f i (d^e— Fim&m 

pole g c_f l^lS^L (s 3 2) N ^:^^^ffiv^T^; (5) g 

^MGcyl_cmd_fl:f[ilt5 (S33) 0 

77i/7S 3 4M:fc5V^ tpfcB#P H 1 d g i Mo d e 1 Jl (D fc B# PpQ 
30 d g 1 &RjE-t"5o ^^yr/S 3 5 fcl:|3V<»-c\ g^®*C*G c y 1 _c m 
d_ f fcLS^^TE! 2 2 (a) $ *L § J: 5 & y ^ £ b % Mod 
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e 1 mCD^r^/ls/*? (Dmmm&ik&Zo X^-y^S 3 6 t*3V^. 

^SL^flJ^fc^(DjS^^^^7^ — ^ POLEgc it, Model ffl <D 
IIP o 1 e g c 1 SrKJfe W 7 4— Y*V**f<< ^Krchgc it, M 
ode 1 m&i&K r c h g c 1 %W>feirZ>o 
5 ^yr/S 3 7 tSSV^T, _hfE<£>5£ (8) MlEffiG c y 1 _ 

c m d__c p ?rlfflt5 0 

77y^S 3 8 t&V^T, ^ — Kft^M ode_state Offi^ 2 ft 
bfi N 7/5'7'S3 9~S4 3t|5^t, Mode 2lO&Ii5, Mod 
e 1 (D%kM (S3 2~S3 6) tmWzftfrtlZo 

10 y^S 4 4 tSoV^T, Kft-^-M ode s t a te CD-fC^ 4 & 

£>ff, ^T^y^S 5 0~S 5 4t*5V^> Mo d e 4ffl©MI^, Mo d 
e 1 (S 3 2 ~S 3 6 ) t HI £fc t *T fc> ft 5 o 

*7=- y 7" S 4 4 t*3V^T % K-ft^M ode_s.tate (DfiS^ 4 ~e 

fcttfttf, Kft-f-M ode_s tate ©ffitt 3tfc5it £^1% 

15 ^7S'^S4 5~S4 9l:fc > l/^, Mode 3 RKO%k%ki>*^ Models 
(S 3 2~S 3 6) iPI*H:ff*>ftS. 
Si 9 ft. Ell 6W^7yys 1 1 -eHlfe£ft&s JE*f Ji, y 7 J; 

77^^S 6 1 t*5V^T, ^e— Klf f M o de_s ta te Ojgt^o 
20 TfS©T-^^tit, i«JBE3MIJtC r _c m d £r:£#>3o ^M/fe© 
x~://W2, H 9 t^$ft"CV>-5o HI 8 LtlftS bfc «t 5 t, t 

XifcjM ode_state = l4blf, @9© (a) t*^il57-^;V 
^#^^ft5 0 

Hf s^S 6 2 t*3V^"C. ^e— Kff-^-Mo de_s ta te© 

25 fllt^oTBf^©^ — Zf^^^mV, V -7 hftL i f t_c m d 

&>Z>o ffrffifecD^ — zf/^fe, m 1 0 t^&ft-CV^o Hit, ^fy7*S 
6 3 t*3V^T, * — Klf-i-Mo de_state O-fit t^o TBf M&'r — 
-f^^^km^s SSMfttBCa i n_ c m d &**5 0 RI)l©f-^;H±, 
Hill t^&ft-CV>5 0 
30. ^75//S6 4(^^t, S (26) MEW rT^/£ *§i«« 2 5 — <D 
MU_Cr^fWt5„ ^75'7 > S6 5t$5V>t, J£$|Jfc ^^:oV^tO 
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m^-#:y_c r (Dnrntmrn^^m-c. w^y ? m'*2 6— (om^mu 

_L i f t «:9Lffli-5 0 ^fy^S6 6 fcSsv^T, JESSJfcKiov^-CWit^ 

3yhB-7 5 3ia5S*t'f^^n©I» (fc£*Lfc£. 10U#) 
10 «fc ?> JEiRSJfc, !)7 h*3j;t) ? ttS3^hP-7 5 4~5 6©Sft^^ 
/VkOj^gH (fct^.«. 25U#) ©##gV\, 

20 6 0 

DCflf*o*fflH:ra*!UTllliS*tb*. 
# ffi i~ 6 7 * } v-fe — 7 $fJ m % % M -f 6 o 

f5r i^tSo xy^y0««©lil (frbx.lt, 2 0 0 0 
30 r p m) KllRJlC-rS £ 5 fc* I g_ f s ^IWt5o ffi^Mtf>i& 
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Ig _ fs = Ig _ fs _ base - Krch'-a' (k) - Kadp'-J & (i) (40) 

i=0 

a' (k) = Enfs(k) + POLE'-Enfs(k - 1) (41) 
Enfs(k) = NE(k) - NE _ fs (42) 
Krch', Kadp': ~7 4 — V 9 f<< ^ 
POLE* : Jfcmmfe^ T* — < POLE' < 0) 
NE_fs:^>"> ? ly\M}^WC(D @ m ifi(ex. 2000ipm) 
Ig_fs_base :7 ^ /l^-fe— ^JB ©3£2|Sfl£(e(x. Odeg) 

5 ffl%ffimfc\^feh(DX*&Z> 0 fllC^f^Iiitli, 5£ (4 0) 121 

Lt, &Mm%%3mmtem,1tZ>fr1sb<DAlJ-e&Z>o Krch^OTad 

POLE'ia 5 % ftJtPiE n f s © 

^^y^S 7 3(cljoVNT, ^tti^tbfc I g_f s Mikmm IGLO 
15 GtC&^&ftSo 

20 xt -^s 7 i icte^-cii&reflsifcfci $^3fe»tturi. ^^i/a^iijtpa* 

if 5 d^H3J»fi-S (S7 4) o tetb^&btfx ^MSHGLOGfi, ffi 
(izbZ-fts +101) ^mfeistiZ (s 7 5 ) „ 
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k 

Ig _ ast = Ig _ ast _base - Krch"-cr" (k) - Kadp"- £ c" (i) (43) 

i=o 

c"(k) = Enast(k) + POLE"-Enast(k - 1) (44) 
Enast(k) = NE(k) - NE _ ast (45) 
Krcb", Kadp":^^— K^^y^^V^ 
POLE": }&&$$fes< 9 * — *(-l < POLE"< 0) 
NE_ast : Vi^VHrtKBc© @^i:(ex.l800rpin) 
Ig_ast_base : ftUfiEMfflfflftOimtteK. + 5deg) 



10 ^fy^S 7 9fC*5V>t, ^ft^tbfc I g_a s t ifi ^ I G L 

15 AH#*8 I g_d r v £:3fc£>5 (S 8 0) . R^yT'O-MSr, HI 2 3 K:^ 
8 1 Kte^X^ $i#>tbtltc I g_d r v tfS % ^j^c^f^ IGLOGt 

20 
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n * <d m, m 

m&isfrz^i/i?i/mt>&miMvx^z>i%te, tufa y 7 h*©*^^— 

15 

25 S^&^BflMfi&flfi*., 

30 

5 . xy^y^fii^^ffilifc?: B tiffin JfcfcifcJlCi-^ J; 5 ftJ#Pi-5 
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io wmmt. zmz., 

30 13 — ^(^m^b, i7l/-^7^-^^Jit53yM3^7^^^ 
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5 

15 io. mm^x*—x u—zfwmntes ttME^v^^fls&iSAffi-c&o 

20 11. KflB^V^^dSffilBA^-cabSi: tula U 7 f=r^M=t — 9 

25 12. BUlB-^^^ — = ^ b a — BUlB-^^^— ^7^- ^CC> S&'ffi 
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So 

5 WiE* 1/ — >- h n — ^te, hubB* — * — @ tiffin <?>J& 

10 go 

15 iftfE-^** — =^ h n-9iis fl&lBffiSCJMl&iEffifcig-'^-C, MSB-*'*. 

15. MSB^V^V^tf)®^*^ ifrf2^3& $ tb5 v^fcH 

20 4^ > V n — *7 trflt*.* 

30 flffc^oTRJg-rS," 4 »ciB*©ffii|ffii$ie„ 
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18. iulES^*=* is b n — viz. £.Z>W.n&WlEm<DmWJ%Mfes buI2 
1 4 fcfB^^^iJ^S« 0 

5 

^ & Um-f- 5 ;£2fe o T , 

20 *-&o 

ft^2 0 KW,m<D^m o 



30 ^ftojE^ttt&^H-rs r t&x% ^-^^^mitmm^m^^^^^^^ 
mm-rzjfmx&ox, ■ 
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5 

20 ( c ) mm^y-yzf (b) -cj|[w§*tfca*«n:iR3tci-« i 5«rfla^^^ 

(d) mU^^^^ (c) ^^VNTlfflB-^^^-^^^— ^3^lW«FS*tfc 

25 (e) mm^Tiy^ (d) -ejlffi &*tfc B«HttK:JR*i-5 <£ 5 t&IBx 

30 jffeo 
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2 5. . rni^^TyZ/ (a) fc&l^T, BulBM^^tLS^^v^^ttJ^^if 
2 4 ^IB«^^fe 0 

5 

2 6. tulB^-ry^ (a) K:£>l^T, ItlSg^ £ ^ ^ mtl 
»3ft9C 2 4 m|B4ft©^fe 0 

10 

2 7. rci/^>-^$lJ^}-f-§fcfe<D^-&-efeoT, 

(a) SjfcSftS^VS^ttJ^fcg-^T. ittTfB^Vi^tf^j^fcijStt 
15 LtMf5^75'7 , h 

o v ^ ~C © @ 'fit ttJ "f~ <S> ^ 7~ y 7° ^ N 

(c) suib^^^t 0 (b) x-nmztiitgmmzi&j&i-z x pstria^^^ 

— 7 * — * §r^ij^i-r 5 ^ t 1 y 7- £ „ 
20 (d) (c) fc^^-CMlS^** — ^9^— ^as«fl»*tLfe 

7 * - * m o v n x <z> g * it » m -r 3 x 7 y f t . 
(e) mmxTyy (d) -T*nmztiitnmm.\z.tiL$t.-t-z>£ smmxu- 

oas-fk: h «fc 5 *>5£ < * S «fc 5 % 

30 2 8. BUlE^T^^ (a) fclSJ^T. HufB^ V ^flSffiffiAffi T» fc o X % 
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2 9. ttoHxTy? (a) fc&v^, HUB 31 y^y^i^ft*fco-c^ 

noisy -7 h m& £xfmi&j£m&&mm* ^-7*'* 
30. strlB^v^v^^ig^^ftffcs £ # *fr«B y -7 hM<o nmw.fc. 
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i 
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5/24 



»5H 





Model 


Mode2 


Mode3 


Mode4 




it flPBt 










EESSttCr 

gusR&m 

Gcyl cmdlC 
J6C-CB«tt 
Cr cmdj 


fe^gCain 

g 1§0S^S 
Gcyl cmdlC 

Cain crnd? 


EJBJtCr 

Gcyl cmdl" 

Cr cmd^ 

JWi ' 


•J^hSLift 
Gcyl cmdlC 

mcxsmm 

Lift cmd? 




&*ICain 
Cain cmd^ 


■J7h>Uft 
tefgCainlC 
Lift cmd^ 


'J^hMLift 
ffiRttbCriC 
Lift omd$ 


EH&JfcCr 
■J^hMLiftlC 
Cr cmd? 




'J^HgLift 
•fi^iCainlC 
Lift cmd^r 


E$gJ±Cr 
U^hSLiftlC 
Cr cmdj 


{44SCain 
'J^h&Liftlc 
Cain cmdj 


•(i^lCain 
U^hSLiftlC 
Cain cmd^r 
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mem 
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mm 
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8/24 



msm 




CO 
LO 



o 






r 


ufal 

Jllx 


a 

A 
n 


i 




9* 


a 

J* 


an 
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mom 
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JS12H 




GcyLcmd 



53 



Pre Gcyl 



si*?*— Z 

Ofglu a?g2u j8g1i s £g2i. 
gdgi-1u rgli 




Gcyl cmd_cp 



73 



Mode_state 



mm®. 



- / 



Ofg1i_base % a?g2i_base s /?g1Lbase % /? g2Lbase 
/? gdgi-1 i_base % 7 g1 i_base 

74 
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*13B 
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14/24 



Cr cmd 



54 




Pre Cr 



92 



zi>hP— ^ 



a1cr % a 2^ £ 1cr^ 
jS 2cr j6 dcr-1 cr s r 1 gr 




Qf1cr_base s Q?2cr_base % 
fi 1cr_base N 
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